Pancreatitis like changes in postmortem ductograms

Methods
MATERIALS
The postmortem study was performed on 75 human pancreata removed within 10 hours of death. Five patients suffered from chronic pancreatitis (ages 33, 40, 48, 75, 79 years; two men, three women; alcoholic three). Seventy patients showed no signs of chronic pancreatitis, neither macroscopically nor microscopically, but only age-dependent alterations, which are clearly distinguishable from chronic pancreatitis. Moreover, no signs of chronic pancreatitis were known from the clinical history. One of these cases was omitted because of incomplete histological data. Twenty nine patients presented bile diseases on necropsy, mostly gallstones. Cirrhosis was seen in one patient, gastric ulcers in four patients and duodenal ulcers in two patients.
After necropsy, a tubule was fixed in the papilla' and the pancreatic duct system was filled with a contrast medium, using a pressure of 20 cm H2O. The contrast medium was a mixture of 40% bovine albumin solution (25%) and 60% Micropaqueg. The pancreas was fixed in 4% formalin, the adherent tissue removed and the isolated organ radiographed. The organs were cut into slices of 8 mm thickness, paraffin embedded, and were studied histologically in giant sections.
EVALUATION OF THE DUCTOGRAMS ( Fig. 1) The 75 ductograms were divided into five groups, each of 15 radiograms. The clinical observer had to evaluate each series independent of the other series and the other observers. Three evaluations were performed in each series: (1) simple rating, using a scale from 1-9; (2) forced choice rating -that is, the ductograms of each series were evaluated against a line where the slightest lesions were at one end and the most severe alterations were at the other end; (3) evaluation of the degree of chronic pancreatitis using a scale from 0-3. The criteria of the evaluation was taken from Kasugai et al,3 estimating alterations of the main pancreatic duct and its branches.
HISTOLOGICAL EVALUATION
The histological evaluation covered the variables: proliferation of ductal epithelium, periductal fibrosis, intralobular fibrosis, perilobular fibrosis, intraductal protein plugs, and fat necrosis;6 (Figs.
2-4)
. The number of each lesion was determined in each slice, summed up for head body and tail, and divided by the number of the slices of each region. A mean value of 0<x-0.5 was valued as grade 1, a mean value of 0-5<x-1 as grade 2, a mean value of 1sx as grade 3. The values of head, body and tail were summed up, thus providing an overall value on a scale from 0-9, with 0 = no, 1-3 = slight, 4-6 = moderate and 7-9 = severe alterations.
STATISTICAL EVALUATION
Frequencies were computed for all variables, both for all patients and. for patients without chronic pancreatitis. The influence of age, sex, bile disease and gastroduodenal ulcers on ductograms, and histology was determined by correlation analyses. The statistical comparison between ductography and histology was done with the mean values of each case in the six simple rating evaluations. Moreover, the rating scale of ductographic changes was subdivided in 1<2.5 = normal, 2.5<4.0 = borderline and 4(0-9 0 = abnormal.
Results
Evaluation of simple rating of ductograms showed significant differences between some observers (Table 1) . A z-transformation, however, revealed that the six observers agreed in the range of their evaluation and were different by the levels only. Similarly, significant differences were seen in the grading of pancreatitis ( Table 2 ). The diagnosis of all observers was correct in their judgment of chronic pancreatitis. Ductograms of patients without chronic pancreatitis were also often classified as chronic pancreatitis (Table 3) . Forty two per cent of these ductograms were falsely estimated by all observers. Only one ductogram, was classed as normal by all observers. An overall calculation of the six evaluations revealed the diagnosis of a normal pancreas in 19% only (Table  2) . Even the clinician, mostly skilled in ERCP (no. 4) who had evaluated more than 18 000 ERCP, gave false positive results in 42%.
Histologically, most often perilobular fibrosis and ductal epthelial hyperplasia were present, followed by intralobular and perilobular fibrosis (Table 4) . Ductal epithelial hyperplasia was significantly correlated with intralobular and perilobular fibrosis as well as with fat necrosis, while perilobular fibrosis was also correlated with intralobular fibrosis, and fat necrosis ( Table 4 ).
The relationships between ductographical and histological lesions are shown in Table 5 . A significant correlation was present between ductographical changes and perilobular fibrosis. Significant age dependency existed in ductal epithelial hyperplasia (p<001) and intralobular fibrosis (p<0.05) as well as in ductographical changes (p<005). No significant correlation was found to bile tract diseases or gastroduodenal ulcers. The significant correlations between ductal epithelial hyperplasia, intralobular fibrosis and perlobular fibrosis, as well as their age-dependency support the hypothesis, presented in a previous study,6 that age-dependent pancreatic lesions start with intraductal epithelial proliferation, followed by intralobular and perilobular fibrosis. Two kinds of mechanism may be involved in the development of perilobular fibrosis. On the one hand, the intralobular lesions may produce a perilobular oedema with secondary fibrosis. On the other hand, the intralobular alterations may release lipase, resulting in perilobular fat necrosis, followed by perilobular fibrosis. Statitistical correlation analyses support the second hypothesis. Moreover, an obvious coincidence of partly resorbed fat necrosis and perilobular fibrosis was not infrequently visible in our material (Fig. 4) . The significant correlation between ductographical lesions and perilobular fibrosis favours the assumption that perilobular fibrosis plays a key role in the development of ductal lesions in patients without chronic pancreatitis. In contrast, in our study protein plugs have no influence on the development of perilobular fibrosis 
